ACTA ONCOLOGICA
2022, VOL. 61, NO. 5, 625-631
https://doi.org/10.1080/0284186X.2021.2013529

Taylor & Francis
Taylor &Francis Group

ORIGINAL ARTICLE

‘ W) Check for updates‘

Temporal trends in lung cancer survival: a population-based study

Lukas Lofling®P*

, Shahram Bahmanyar®, Helle Kieler®<

, Mats Lambe®® and Gunnar Wagenius'

Department of Research, Cancer Registry of Norway, Oslo, Norway; "Department of Medicine — Solna, Karolinska Institutet, Centre for
Pharmacoepidemiology, Solna, Sweden; “Clinical Pharmacology, Department of Laboratory Medicine, Karolinska Institutet, Huddinge,
Sweden; “Regional Cancer Centre Central Sweden, Uppsala, Sweden; *Department of Medical Epidemiology and Biostatistics, Karolinska
Institutet, Solna, Sweden; ‘Cancer Theme, Karolinska University Hospital, Solna, Sweden

ABSTRACT

Background: Lung cancer is the number one cancer-related cause of death in Sweden and worldwide.
In most countries, five-year survival estimates vary between 10% and 20% with evidence of improved
survival over time. Over the last decades, the management of lung cancer has changed including the
introduction of national guidelines, new diagnostic procedures and treatments. This study aimed to
investigate temporal trends in lung cancer survival both overall and in subgroups defined by estab-
lished prognostic factors (i.e., sex, stage, histopathology and smoking history).

Materials and methods: We estimated one-, two-, and five-year relative survival, and excess mortality,
in patients diagnosed with squamous cell carcinoma or adenocarcinoma of the lung between 1995
and 2016 in Sweden. We used population-based information available in a national lung cancer
research database (LCBaSe) generated by cross-linkage between the Swedish National Lung Cancer
Register and several Swedish health and sociodemographic registers.

Results: We included 36,935 patients diagnosed with squamous cell carcinoma or adenocarcinoma of
the lung between 1995 and 2016. The overall one-, two- and five-year survival estimates increased
between 1995 and 2016, from 38% to 53%, 21% to 37%, and 14% to 24%, respectively. Over the study
period, we also found improved survival in subgroups, for example in patients with stages llI-IV dis-
ease, patients with adenocarcinoma, and never-smokers. The excess mortality decreased over the
study period, both overall and in all subgroups.

Conclusion: Lung cancer survival increased over time in the overall lung cancer population. Of special
note was evidence of improved survival in patients with stage IV disease. Our results corroborate a
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previously observed global trend of improved survival in patients with lung cancer.

Introduction

The prognosis for patients with lung cancer remains poor
and lung cancer is the most common cancer-related cause of
death in Sweden and worldwide [1-3].

Over the past few decades, there have been gradual
changes in the management of lung cancer including the
introduction of national guidelines and policies, improve-
ments in diagnostic procedures and the introduction of new
treatments [4,5]. While these changes have affected the man-
agement of all patients with lung cancer, it is unclear to
what extent they have affected outcomes in subgroups
defined by sex, cancer stage, histopathology and smok-
ing history.

To date, there are only a few large population-based stud-
ies on routinely collected healthcare data, which in detail
have estimated trends in lung cancer survival over the past
20years, both overall and in subgroups.

This population-based study aimed to investigate tem-
poral trends in lung cancer survival by use of routinely

collected health care data in the setting of a tax-funded
national health care system.

Materials and methods
Study design and study population

We conducted a population-based study to investigate tem-
poral trends in relative survival among patients diagnosed
with lung cancer (International Classification of Diseases 7
revision [ICD-7] code: 1621 or ICD for oncology 3™ revision
[ICD-0-3] code: C34) of squamous cell or adenocarcinoma
histopathology in Sweden between 1995 and 2016.

Data sources and variables

For the purpose of the present study, we used data from the
Lung Cancer Database Sweden (LCBaSe) [6-8], a research
database generated by cross-linkage between the Swedish
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National Lung Cancer Register (NLCR) and several Swedish
health registers: the Swedish Cancer Register, the National
Patient Register, the Prescribed Drug Register, the Cause of
Death Register, the Multi-Generation Register, the Swedish
Population Register, and the LISA-database (a database
incorporating sociodemographic data from various nation-
wide population-based registers) [9-16]. The linkage was
made possible by the use of the unique personal identifica-
tion number assigned to all residents in Sweden [17].

The NLCR aims to include all newly diagnosed patients
with lung cancer in Sweden [9]. Between 1995 and 2001, this
was a regional population-based register covering the
Uppsala-Orebro healthcare region in Central Sweden
(approximately two million inhabitants, 20% of the Swedish
population). Compared to the Swedish Cancer Register, to
which reporting is mandated by law, the NLCR includes 97%
of newly diagnosed patients with lung cancer [4,10]. In add-
ition, the NLCR includes information of high validity on
smoking history and stage [4,10,18]. From the same source,
we used data on a calendar year of diagnosis (1995-2016),
sex (women, men), age in years (<50, 50-59, 60-69, 70-79,
and >80), smoking history (based on self-reported informa-
tion from the patient to the physician; current smokers, for-
mer smokers, never-smokers), histopathology (squamous cell
carcinoma, adenocarcinoma) and cancer stage (based on the
tumour-node-metastasis [TNM] classification system by the
American Joint Committee on Cancer; I-ll, lll, IV) as recorded
at the time of diagnosis. Information on the date of death
and date of emigration was obtained from the Swedish
Population Register [15].

Statistical methods and analysis

Descriptive statistics were used to describe clinical character-
istics and demographics, summarised by counts and percent
for categorical variables, or median with first quartile (q1)
and third quartile (q3) for continuous variables.

Relative survival, the ratio of the observed survival for
patients with lung cancer to the expected survival had they
been free of lung cancer [19], was estimated for separate cal-
endar years of diagnosis at one, two and five years post-
diagnosis. This was performed overall and in subgroups
defined by sex, cancer stage, histopathology and smoking
history. Survival time for patients was counted from the date
of the lung cancer diagnosis until the date of death, emigra-
tion, or end of the study period (i.e.,, administrative censor-
ing, 31 December 2016), whichever occurred first. We
excluded patients with a negative follow-up time. A negative
follow-up time arises when the recorded date of death pre-
cedes the date of diagnosis. This may for example be
because of incorrect registration of the date of death or the
date of diagnosis in the data sources. The expected survival
was calculated with the Ederer Il estimator derived from the
Swedish general population using the life table approach.
The life tables were downloaded from the Human Mortality
Database, and stratified by calendar year, sex and age [20].
To estimate relative survival using the cohort approach, all
patients were required to have a potential follow-up of at

least that number of years, for example, if estimating five-
year relative survival the patients were required to have a
potential follow-up of at least five years [19]. For the more
recent years under study, it was not possible to use the
cohort approach; instead, the period approach was used
(Supplementary Figure 1). In the period approach, all obser-
vations included in the analysis were left-truncated at the
beginning and right-truncated at the end of the study
period [19]. To address changes in the age distribution of
included patients over the study period and to be able to
compare our results to those from other countries, the rela-
tive survival estimates were age-standardised according to
the first International Cancer Survival Standard [21].

Excess mortality was modelled using Poisson regression
models adjusted for age and sex, with the last calendar
period (2012-2016) as the reference period [19]. P-values for
the trend of the excess mortality over calendar periods were
assessed assuming a linear trend. We also evaluated the rela-
tionship assuming non-linear trends, for example, quadratic
and cubic, however, they did not manage to describe the
data in a significantly better way than the linear trend. To
assess if the effect of calendar period varied across sub-
groups of a characteristic (i.e., sex, cancer stage, histopath-
ology or smoking history), p-values for interaction were
estimated using likelihood ratio tests comparing a Poisson
model with an interaction term between calendar period
and the characteristics of interest to a model without the
interaction term. The strs command in Stata was used to esti-
mate relative survival and to model excess mortality. Missing
information in variables was handled as a separate category
in the variable.

Stata version 16.1 and R statistical packages version 4.0.0
[22,23], or later versions, were used for all data management
and statistical analyses.

Ethical approval

This study was approved by the Regional Ethical Review
Boards in Uppsala and Stockholm (record number: 2012/
1162-31/4, 2016/1137-32, 2017/445-32, 2017/2026-32).

Results
Descriptive analysis

A total of 37,166 patients diagnosed with squamous cell car-
cinoma or adenocarcinoma of the lung between 1995 and
2016 were identified in the NLCR. Of these, 231 were
excluded because of a negative follow-up time. Thus, the
final study population was comprised of 36,935 individuals
(Table 1). The absolute annual number of patients diagnosed
with lung cancer increased over the study period. In 2002,
1,497 patients were recorded as having a diagnosis of squa-
mous cell carcinoma or adenocarcinoma of the lung in the
NLCR, compared to 2,989 in 2016.

Of the included patients, 48% were women and 52%
were men. The median age at diagnosis was 70years (q1: 63,
g3: 76). Stage IV was the most common stage at diagnosis
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Table 1. Baseline characteristics of patients diagnosed with adenocarcinoma or squamous cell carcinoma of the lung, Lung Cancer Data Base

Sweden, 1995-2016.

Calendar period of diagnosis

1995-2001° 2002-2006 2007-2011 2012-2016 Total
(n=2,570) (n=9,050) (n=11,483) (n=13,832) (n=36,935)

Sex

Women 991 (38.6) 4,076 (45.0) 5,555 (48.4) 7121 (51.5) 17,743 (48.0)

Men 1,579 61.4) 4,974 (55.0) 5,928 (51.6) 6,711 (48.5) 19,192 (52.0)
Age at diagnosis (years)

Median (q1, q3) 69 (61, 75) 69 (61, 76 69 (63, 76) 70 (65, 76) 70 (63, 76)

<50 120 (4.7) 343 (3.8) 310 (2.7) 309 (2.2) 1,082 (2.9)

50-59 413 (16.1) 1,517 (16.8) 1,386 (12.1) 1,268 (9.2) 4,584 (12.4)

60-69 791 (30.8) 2,875 (31.8) 4,186 (36.5) 4,688 (33.9) 12,540 (34.0)

70-79 963 (37.5) 3,045 (33.6) 3,942 (34.3) 5473 (39.6) 13,423 (36.3)

>80 283 (11.0) 1,270 (14.0) 1,659 (14.4) 2,094 (15.1) 5,306 (14.4)
Stage at diagnosis®

-1 642 (25.0) 2,243 (24.8) 2,910 (25.3) 3,959 (28.6) 9,754 (26.4)

i 938 (36.5) 2,699 (29.8) 2,787 (24.3) 2,663 (19.3) 9,087 (24.6)

v 916 (35.6) 3,894 (43.0) 5,580 (48.6) 7,102 (51.3) 17,492 (47.4)

Missing 74 (2.9) 214 (2.4) 206 (1.8) 108 (0.8) 602 (1.6)
Histopathology

Squamous cell carcinoma 1,192 (46.4) 3,375 (37.3) 3,476 (30.3) 3,594 (26.0) 11,637 (31.5)

Adenocarcinoma 1,378 (53.6) 5,675 (62.7) 8,007 (69.7) 10,238 (74.0) 25,298 68.5
Smoking history©

Current 1,132 (44.0) 4,266 (47.1) 4,923 (42.9) 5,346 (38.6) 15,667 (42.4)

Former 1109 (43.2) 3,446 (38.1) 5,076 (44.2) 6,695 (48.4) 16,326 (44.2)

Never 262 (10.2) 1,013 (11.2) 1,338 (11.7) 1,663 (12.0) 4,276 (11.6)

Missing 67 (2.6) 325 (3.6) 146 (1.4) 128 (0.9) 666 (1.8)

21995-2001 includes only the Uppsala-Orebro healthcare region (approximately 2 million inhabitants, 20 % of the Swedish population), this period is seven

ears, while the other periods are five years.

Based on the tumour-node-metastasis (TNM) classification system by the American Joint Committee on Cancer.

“Based on self-reported information from the patient to the physician.

with the proportion of patients with stage IV disease increas-
ing from 36% in 1995-2001 to 51% in 2012-2016. The pro-
portion of adenocarcinomas increased from 54% to 74% over
the study period. The proportion of never-smokers remained
stable at approximately 10% during the study period.

Relative survival and excess mortality

We found that the age-standardised relative survival for the
whole cohort improved between 1995 and 2016 (Figure 1,
Table 2, Supplementary Table 1). The one-year survival esti-
mate increased from 38% to 53%, the two-year survival esti-
mate increased from 21% to 37%, and the five-year survival
estimate increased from 14% to 24%. Only small differences
in point estimates between un-standardised and age-standar-
dised relative survival estimates for the overall cohort were
found, and generally, they followed a similar temporal trend
in relative survival (Supplementary Figure 2, Supplementary
Table 2). In addition, we found that the age-standardised
relative survival improved in subgroups of patients with lung
cancer (Table 2, Supplementary Figures 3-6, Supplementary
Tables 3-6), for example, for patients with stages Ill-IV dis-
ease, patients with adenocarcinoma, and for never-smokers.
Excess mortality, adjusted for age and sex, decreased over
the study period both overall and in all subgroups (Table 3).
There was no difference between men and women in the
decrease of excess mortality. The decrease in excess mortal-
ity was greater for patients with non-distant metastatic can-
cer compared to patients with distant metastases. Similar,
the decrease was greater for patients with adenocarcinoma
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Figure 1. Age-standardised one-, two- and five-year relative survival estimates
over calendar years overall in patients diagnosed with adenocarcinoma or squa-
mous cell carcinoma of the lung, Lung Cancer Data Base Sweden, 1995-2016.
Note: The years 1995-2001 include only the Uppsala-Orebro Health Care
Region (approximately 2 million inhabitants, 20% of the Swedish population) 7-
year: 38% (1995) — 53% (2016); 2-year: 21% (1995) — 37% (2016); 5-year: 14%
(1995) — 24% (2016)

compared to patients with squamous cell carcinoma, and for
never-smokers compared to ever-smokers.

Discussion
Main findings

To the best of our knowledge, this is one of the largest
nationwide studies based on routinely collected data that
assess long-term temporal trends in lung cancer survival in
the setting of a national tax-funded health care system,
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overall and by prognostic subgroups. The age-standardised
relative survival improved, and the excess mortality
decreased, between 1995 and 2016.

Interpretation and comparison to other studies

Improvements in the prognosis of patients with lung cancer
have also been observed in other countries and health care
settings [3,24], including Norway and Estonia [25-27]. The
improved survival in our study is also reflected by the
decreases in excess mortality. Our findings of a decrease in
excess mortality corroborate results from studies from other
European countries [26,27], and observations of a long-term
decreasing trend in excess mortality in the Swedish lung can-
cer population [28].

Our findings of an overall improvement in lung cancer
survival are likely to reflect a combination of changes occur-
ring in parallel between 1995 and 2016, and gradually across

Table 2. Absolute change in a point estimate for age-adjusted relative sur-
vival (RS) in patients diagnosed with adenocarcinoma or squamous cell carcin-
oma of the lung, Lung Cancer Data Base Sweden, 1995-2016.

Absolute change in RS (RS 1995 - RS 2016)

Group One-year Two-year Five-year
Overall 15 (38-53) 16 (21-37) 10 (14-24)
Women 17 (40-57) 14 (26-40) 10 (17-27)
Men 12 (37-49) 16 (19-35) 6 (14-20)
Stages -1l 7 (81-88) 15 (61-76) 14 (45-59)
Stage Il 32 (29-61) 29 (10-39) 17 (4-21)
Stage IV 17 (14-31) 13 (3-16) 4 (1-5)
Squamous cell carcinoma 6 (37-43) 9 (21-30) 2 (17-19)
Adenocarcinoma 19 (36-55) 17 (22-39) 11 (14-25)
Current smokers 21 (28-49) 16 (18-34) 10 (12-22)
Former smokers 7 (48-55) 12 (25-37) 9 (14-23)
Never-smokers 16 (48-64) 27 (20-47) 15 (16-31)

Data: Absolute change in RS (RS 1995 — RS 20016).
Smoking history is based on self-reported information from the patient to
the physician.

regions of Sweden. These changes include the implementa-
tion of uniform national guidelines and policies, continuous
monitoring of the quality of care by use of data in the NLCR,
resource allocation, and the introduction of new diagnostic
procedures and therapies [4,5,9]. In addition, changes over
time in lifestyle factors and comorbidity burden are also
likely to have contributed to improved outcomes [29].

National guidelines and policies

The first common recommendations for the management of
patients with lung cancer in Sweden were introduced in the
early 1990s and the first national uniform guideline on lung
cancer management was published in 2010. These continu-
ously updated documents aim to provide nationally uniform
and evidence-based support in clinical decision-making [5].

Start of the NLCR

The NLCR started to record data at a national level in 2002
with the primary aim of monitoring and improving quality of
care and increasing knowledge on lung cancer [9]. The
register provides annual reports detailing clinical data and
information on selected quality indicators, for example, deci-
sion-making in a multi-disciplinary conference (MDC) setting.
In 2016, 77% of patients had been assessed in an MDC, an
increase from 2014 (70%) [4]. However, this varied substan-
tially between hospitals, from 30% to 98%.

New diagnostic procedures and therapies

In the mid-1990s, positron emission tomography (PET) was
introduced in Central Sweden and subsequently in other
Swedish regions by use of mobile PET-scan units. In 2006,
when information on the use of PET-scan was first recorded
in the NLCR, 20% of patients initially considered for curative
treatment (i.e, stages I-lll) had undergone a PET in

Table 3. Excess mortality ratio, adjusted for sex and age, over calendar periods in patients diagnosed with adenocarcinoma or squamous cell carcinoma of the

lung, Lung Cancer Data Base Sweden, 1995-2016.

Calendar period of diagnosis

Excess mortality ratio p-value for p-value for
(95% CI)? 1995-2001¢ 2002-2006 2007-2011 2012-2016 linear trend interaction®
Overall 1.39 (1.33-1.46) 1.28 (1.24-1.32) 1.14 (1.11-1.78) 1 ref 0.002
Sex 0.137
Women 1.47 (1.36-1.58) 1.32 (1.26-1.38) 1.14 (1.09-1.19) 1 ref 0.001
Men 134 (1.26-1.43) 1.25 (1.20-1.31) 1.14 (1.10-1.19) 1 ref 0.005
Stage® <0.001
=l 2.02 (1.77-2.30) 1.71 (1.56-1.88) 1.31 (1.19-1.44) 1 ref 0.001
i 1.75 (1.60-1.90) 1.51 (1.42-1.61) 1.28 (1.20-1.36) 1 ref <0.001
1 1.50 (1.39-1.61) 1.28 (1.22-1.33) 1.10 (1.06-1.14) 1 ref 0.013
Histopathology <0.001
Squamous cell carcinoma 1.25 (1.17-1.35) 1.18 (1.11-1.25) 1.08 (1.01-1.14) 1 ref 0.002
Adenocarcinoma 1.48 (1.39-1.58) 1.33 (1.28-1.38) 1.17 (1.12-1.21) 1 ref <0.001
Smoking history® <0.001
Current 1.38 (1.28-1.48) 1.21 (1.16-1.27) 1.09 (1.04-1.14) 1 ref 0.010
Former 1.33 (1.23-1.43) 1.25 (1.19-1.31) 1.15 (1.10-1.20) 1 ref 0.011
Never 1.57 (1.35-1.83) 1.61 (1.46-1.78) 1.18 (1.14-1.37) 1 ref 0.074

?Adjusted for age and sex.

Pp-value for the interaction between calendar period and the patient characteristics (i.e., sex, histopathology, cancer stage and smoking history).
€1995-2001 include only the Uppsala-Orebro Health Care Region (approximately 2 million inhabitants, 20 % of the Swedish population).
9Based on the tumour-node-metastasis (TNM) classification system by the American Joint Committee on Cancer.

Based on self-reported information from the patient to the physician.



combination with computed tomography (PET-CT) to evalu-
ate the presence of distant metastases [4]. Today, almost
100% of these patients undergo PET-CT as part of their diag-
nostic workup. The use of EBUS started in the early 2000s for
evaluation of the involvement of lymph nodes after a
PET-CT, with increased use over time. Taken together, these
new diagnostic procedures have led to more accurate stag-
ing and more correct treatment in relation to the true stage,
likely contributing to the increase in the proportion of
patients with stage IV disease and to the observed improve-
ments in survival, especially in patients with stages I-lll dis-
ease. Also, the use of stereotactic radiotherapy for patients
with early-stage cancer considered inoperable, a treatment
that began in the mid-1990s, has benefitted patients with
early-stage lung cancer [30,31]. Our findings of improved sur-
vival in patients with stages I-lll disease are in line with
recent results from Estonia and Norway [25-27].

Compared to patients with stage Il disease, the observed
improvements in survival were relatively modest in patients
with stages I-Il disease despite the increased use of PET-CT
and EBUS. This finding may be explained by an already high
survival in this patient group at the beginning of the study
period (i.e., a ceiling effect) and that patients with stage llI
lung cancer have benefitted from new oncological treat-
ment options.

Platinum-based chemotherapy was introduced in some
regions in Sweden in the mid-1990s, and is now included in
adjuvant treatment after surgery for patients with stages IB-
Il disease, in combination with radiotherapy for patients
with stage lll disease treated with curative intent who are
not candidates for surgery, and as palliative treatment in
patients with late-stage disease [5].

The management of patients with targetable alterations
(e.g., epidermal growth factor receptor [EGFR] mutations or
anaplastic lymphoma kinase [ALK] rearrangement) has been
affected by the introduction of targeted therapies from 2005
onwards, initially as later-line treatment and subsequently as
first-line treatment. These molecular alterations are overre-
presented in patients with adenocarcinoma and among
never-smokers [32-34], and may explain some of the
improved outcomes in patients with adenocarcinoma and in
never-smokers in the time period after the introduction.
During the same time period, there was an indication of less
pronounced improvements in survival for patients less likely
to have a targetable alteration, for example, patients with
squamous cell carcinoma and for ever-smokers. However,
because of inconsistent results from previous studies, it
remains unclear how the various subgroups have benefitted
from the introduction of targeted therapies [25-27]. This dis-
crepancy may reflect differences between countries in both
treatment guidelines and the pace of introduction of new
targeted therapies.

Moreover, the introduction of targeted therapies and
immunotherapies has recently provided new treatment
options for patients with late-stage disease. Previously,
improvements in the management of patients with stage IV
disease have in general not been expected to affect five-year
survival [35]. However, this may be starting to change since
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we found some evidence of a more pronounced increase in
relative survival in the time period after the introduction of
targeted therapies and immunotherapies compared to before
the introduction. Taken together, it will be of interest to
monitor future survival patterns in patients with late-
stage disease.

Considering the introduction and broader use of immuno-
therapy in recent years, it is reasonable to anticipate further
improvements in survival for the overall lung cancer cohort,
an improvement likely driven by patients with a late-stage
disease without targetable alterations [36,37]. Previously
these patients were treated with conventional platinum-
based chemotherapy. However, with the introduction of
immunotherapy, this patient group is also eligible for new
treatment modalities.

Strengths and limitations

The main strength of our study was the population-based
setting and the high completeness and quality of the data
used, minimising the risk of selection and misclassifica-
tion bias.

Assuming an increased survival over time, using the
period approach would have underestimated the relative sur-
vival for the most recent years. We excluded patients with
cancer diagnosed at autopsy, resulting in a slight overesti-
mation of survival in all calendar years under study.

Because of a high smoking prevalence in patients with
lung cancer, the risk of other comorbid conditions and the
mortality experience from other causes is higher in patients
with lung cancer compared to the general population.
Hence, the main limitation of our study was the violation of
the comparability assumption when estimating relative sur-
vival, i.e,, the patient population was not comparable to a
similar group in the general population with regard to sex
and age [38]. However, Hinchcliffe et al. assessed the influ-
ence of violating the comparability assumption and con-
cluded that any bias introduced would be minor and will, if
anything, result in an underestimation of the relative sur-
vival [38].

Changes in the TNM—classification such as the reclassifica-
tion in 2010 of pleural effusion from stage IlIB to stage IV
could have contributed to the increase in patients with stage
IV disease and to the improvements in survival in stage-spe-
cific subgroups [4,5,39]. It appears that the improvement in
relative survival between 2010 and 2011 was more pro-
nounced in patients with stage Ill compared to those with
stage IV disease.

The information on cancer treatment recorded in the
NLCR is limited to planned primary treatment categorised as
drug treatment, radiotherapy, surgery or other treatment.
Thus, it was not possible to distinguish between patients
who received immunotherapy, targeted therapy, or chemo-
therapy. Our findings are likely generalisable to settings with
similar management of patients with lung cancer, and
uptake of new diagnostic methods and treatments.
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Conclusion

We found a substantial improvement in survival in the over-
all lung cancer population between 1995 and 2016. Of spe-
cial interest was the indication of an improvement in the
five-year survival in patients with stage IV disease. Our results
corroborate previously observed global trends of improve-
ments in the prognosis of patients with lung cancer. The rea-
sons for the improved survival are multifactorial, including
changes in and adherence to guidelines and uptake of new
diagnostic procedures and therapies.
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